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project WIVEN EEONOWDY ROMD YAINE no. 22024
client 6|TY OF MESA de sign Z.71. do',a ’)0-8’4—
checked date.

STRUCTURAL CALLULATIONG
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PRECOT GLAp UNIT DESION
HOBOWLY 20, OVEL EW.C.0
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__¥ob NO. 65029
CLIENT
CITY 0F NMESA
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3 oroject__ WIDEN “Seorowpy 2D @ RWCD no._ {3039
client Ciry_oF _MesA design__ BT dare 54
subject checked date
[ NDE X
SUBJECT PAGE
I. CRITERIA [
L. GeoMeTrY 2
M. 4-0" UmrT 4
Ir 3-0"vmiT /3

L
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project WiDeN BroAoway K. Tb’mg GE no. ¥3039

client Ciry oF Mesp design =N date 5/%4
subject GiRDER "DESIGN checked date

I. CRITERIA

A. Cope - AASNTO (977 Incopmwe Insewhs TaRv 993
B. LOADING - HS20
C. MATERIALS

I. CLAss ‘A Coxcrere R = 300 ps(
[ ABUTMENTS, DriLico SNAFTS , ApPRORCN Stad )

[ L) '
2. CLASS S Cocre®  fe = S000ps(
(Std. P/s yoos0 SLRES)

2. KewrorcinGg Sreel.
o.. ASTM P8IS, Gro. 40
(CIP Comcrer)
b. AsTH A6IS, GrD. 60
(77/5)

4, PeesrressinvG  Sreel ’
B’ 7 WRE ASTH A4)6 L =270 ST



project___(M1DEN TISRIWY o 83039
client CcomM design W date 5/ i
- subject Groer DEsin) checked date
I, SyeersTrucrré CLoss Secriow
SPAN = 36-0" £
I’z"nl'-lb'z" 5-0" 29-0’ Symremric. RBT2h
o™ ‘© N 1
f(
oy Ll_@ % % R
S | EA i TR
1 L1 T 1 T 1 1 l .~ —
350'1 (19) 4' vwrrs = 76-0"
g2-0" —

USE  AASHTO/PCT "StanparD Presneesscp Concaere Sends’™ (sht. 3)
A : 3,_/},211 g

[ 7

TYPE SIMI-48

A =620in" N ‘ ﬂ
T =21955 in? i‘ | é | -
;/-’ = 9in | |
T 2-11%"
TYPe SIO-36 f
A = 491 in*® | . 5
Y = 9in B
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project (A/I DeEN BrowY : no. 8303 9
client CoM design @( date 5/ g4
' whiect___G)RDER ESION checked date

II. S-TI-48 TOesicN

A. e LORDS

GIrOER (620//44)(0.153 = O, 446 KF
2" Al (4) (.025kF) = O.]00
- FWS - (4) (-023) : 0.100
0.946 *°

B. Live L OADS
. Corr To Cwre Wiom = 6%
N, = 68/12 = 567 = 5 Lawes
2. TransveesE 'D»sm,@nw [prsvmo 1.3.1(), . 39-40]
No =[] /4. = 20.5 (4 wrs)
W = 82 K = 0.8  (wswop.40)
C = K(w/L) =(0.8)(82)/36 = 1.82 («3)
S =[2Xs)+9] [20.5 = 3.37
D:5+7% +[3 -(‘2)(5)/7][[ - '-350—2]2 = 574
LoAo FrAcTioNn =5§‘ = 337/574 = 0.59 (For 4'wwrs)
USE 0O.59x ‘3‘ = 0.449  (For 3" wwirs)

’

3.LANE REDUCTION - Nor APPLICABLE
4.IMPACT, T = 50/(%+12S) = ©.3] - YSE T=0.30
5. Lwe Loao Motent [hasiro,APRA,p4s3]

Muwe = 379.9 77 |

Mawr = (378.9/2)(0.59)(1.30) = 145, 3% it
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client CoM design (2( date. 589
subject Giroer DEsIoN checked date

Tr., Smm-48 Dssisn

g - 58

enginesrs

C. DEAD LOAD MOMENTS
. Grose, Mg (.646)(36)/9 = 1047

g-FT

2. SurPsriMPOSED TDerm Loros
Q. SioewaLk [(8+9)(50>/(2)(12)](0-'3)/(zo.s/z)= 0.052 %F
b. Curs (l.%’757(/-594)(o.JS)/(zo.s/y_) = 0.044
c. Alc 0.100

d. Fws ' O.100

|
]
|
|
|
|
i
|
1
1 | . 0. 296 FF
i
i
]
I
]
]
|
i
|

) z '
e. Mg =(o.296)(36)/g = 479 *"

D. PRESTRESING

. TRy |2 STRANDS

21[

D09

2. MGDQ = |04.7 K‘Ff/UMr /
3, Mr : 1047 +47.9+ 1453 = 297.9%  fuur

4. Psgyme Peaense Sreenony  fei = 4000 psé

e




RGA consulting engineers

s 4 i et e S s A il T s S P i S S e ST heS AR Gt S PR St S Sl S Sl S S U i . S dreie S WA et et weR) ins et My it S S S Sh ALk SRS R ity A Me St Sk MY A A S Y A S A SRay T S e S s e S i o i i i

project: WIDEN BROADWAY RD. BRIDGE @& RWCD no. g3039.@
client: CITY OF MESA (W/REVIEW RY FCDMC) design: RDT date: 85/1984
subdect: AASHTO PRESTRESS LOSSES chected date:
PRE-TENSIONING LOSSES
NUMBER OF STRANDS = 1=& STRAND SIZE = .1530 IN*=*Z
CONC. STRENGTH & RELEASE = 4280. PSI STRAND STRENGTH = 27@0. KSI
GIRDER AREA = &Z0.00 IN**2 GIRDER MOI = 21859, IN»*4
GIRDER N.A. TO CGS = 7.0@0 IN RELATIVE HUMIDITY = 48. %

R

N

THE FOLLOWING MOMENTS ARE AT 18.@Q0@ FT. FROM THE LEFT SUPPORT

GIRDER DEAD LOAD MOMENT = 1@04.7 K-FT
OTHER DEAD LOAD MOMENT 47.9 K-FT

il

SH = 11200. PSI
ES = &565. PSI
CRC = 8855. PSI
CRS = 13403. PSI
TOTAL PRESTRESS LOSS = 39823. PSI

TRANSFER AT 18. HOURS AFTER TENSIONING
EFFECTIVE PRESTRESS AFTER TRANSFER = -.4632% X 27@0. =

175.95 KSI




| oonsdﬁngs engneers
project____[1)1DEn SRDWY

client coH
subject— (G1ROCRS

Tr. SIT-48 Desion)

D.5, Extreme Firerk  Sneessc<

o.- _ALowaies  [AASHTD /.6.6.(8), P ;20]

Initiac Tensiow = 3Jdoop = 190 psi (Mo Bowceo Rews )
or 75JEo00 = A7 psi (W Beo Benr)
wimar Qrpeessay = (0.6)(4000) = 2900ps(
FivaL Tewsiav = E/S000 = 424 ps; (Y Bovoco Tewk. )
OR = O (w0 Toweo gem)r.')
- Finag Conpression = (04 Ys000) = 2000 psé |
b. _Acrvar_ Steesses 90%, oF Eiasnic ;‘:;oim(w:fi P IS L I
P: =(/2)(.ls3)fo,7)(z7o)-1o] = 329X
B (uz)(.153)[(o.7)(27o)~39.323] = 274K
c=9-2-:7 c=9"
Mi(ers) - (329)(%7-) 1919 KFT 7
Meersy = (2190 () = 159.9 %77 ’

. H.c - M c
INITIAL@ ¢ = ‘E; S ;

329, (199)2)(9) - (1047)(2X9)
620 - 2’855/ ot 2/185S

. v
0.531 ¥ 0.948 % 0.5]7
Protom = 0.962F < 2900/

Fep = 0.000%° >0V

\
)
l |




.99

) project (W) oen Beowy no. ¥3039
/ .
client Com design_ =/ date. 5/34
subject___OIROERS checked date

IL, <IE-48 DesioN

D.S. b. AcraL Sreesses (Co»?‘f)

InmaL @ Envps (No GiROER Momem-)

= 0.53] * 0.94¢

Cootom = 1479 ¥E (<2800 /)
Crop = -0.417FT (£ -374 - Tor Bowco Bews. Rea'd )
P, MeC _ Mrc
FinaL @ £ =3 -1 *t°T
274, (159.2 X2)(9) _ (297.9)(2)2)
620 ~ 21955 i 21855
Coottn = .442 + 790 - 1472 = -0.24/7 (<424 v )

442 - .790 + 11972

Ftop |.129"F (<2000 V)

FIAJHL @ ENDS ( NO SurRERIMPOFEL /foﬂsm')

=0.442 * 0.790
osten = 0442 +0790 = 1232 K% (< 2.0 /)
frop = 0442-0790 = -0.398 (< -.924 /)

6. CHECK ULTIMATE STREGTH [arsuro 16,9, P 126]

Mo = 1.3[(104.7+479) + 1.67(145.3)] = 5/3.9 ¥*7
d = 18"-2=16"

P* = (12)(153) /(@75 )18) = .00242

o = 270(1 - (-s).00242Yz70)/s| = 252.39

KsT

Cont...

i

i

!

i

i

i

1

]

i

R 0442 t 0,790 7 472
i |
i

X

i

i

]

!

i

i




_f9Q _

project ERDW WipsanG o 83039

client Cot design W date2 R4
subject GIROER S checked date

IIr, Sm-4% DesiN

D.6._ULT_S1R__(ConT)

e WA, ¢ (14)(€)(00242)Y252.39)/5 = 2.74
M Fig Twws = (I¥ -IO)/Z = 4" (>?.74 RN T Y F'LG./)
Mv (12)(.153)(257.39)(16)[1 -(0-6 )(.00242)(252.39)/5] /12
572.6* (> 513.8 /)

7. _Cusek Eewr. IngEX [ansnTO [.6.10(R), MP. 126-/7.7]

"

(00142)(25239)[5 = 0.12 (< 0.30v) -
USE 12 -'28  Sreanos

'8, Cueck M Sreew [AswmO .6.10(B), P.127]
A = 75/5@0 flwo = 0.530 %"
FivaL , Boron Steess Ove To Ffs Auove
P = 274% (s 7)
R = 274f20 + QT(TN9) 21355 = 1.232%F
Mer = (.530 + ;.232)(2/755)/(,1)(9) : 356.6 KFT
l2Mee = (112)(356.6) = 427957 (< 572.4 V)

9, RBovoen BEINF. To Resist Tewsiow Steesses

. -47
o.. Tor of GiroER < L
) .| see
c = (4N 417+1479) = 3.9 -
1A79.
Fr = (7)X97.5)(3.96) /2 = 39.21¥

A= 392]/20 = [.96in* Use 7 =5 Bues  Tor

Con=e.
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consuting engneers
client CoM design = date s/34
subject GirDERS checked date
., Sm-48 Desion
D.9. RBonoer Re/nr. (Conf) . .
+ 112
b. TBorrorn oF GirDer
C={24IYI§)/(,14)+1./24) :2,18" | o @
— ¥
5= (.24:)(3.&)(415)/2 < 19.19" N

-. 24|

Ase = 1219/20 = 0.9 in®
USE 3 # 5 TBaes, JSorToMm

E._SHEAR  b':475-(3(w0) =175 (
Vie = ( 573, 3/2)(0.59)(,,3)= 20.44% (Rasnmo are, A, p. 453)
Vo = (-646+.19%)(36/2) = 16.96"
Vo = 13[ 1696 «(1.67)(2044)) = 6642 %
Ve (wy = 17500 (17.5)(16) flooo = 33.64 "

Vo £ B(Vervs) 8:0.85
Ve 2 Loy = (6642/.%5) -3366 = 4449K
Vs = AvBRyd/s

A’s : VS/Fsyd = 44.47/(40)(/5) = 0.070 "/
For #5 StRrRvps Ay =(2)(31)= 0.62m°
s: 0.62/.070 = 8.92" e
Ar Mospa, Vo0 , m Vicg = 2044
Vo =(1.)(1.67)204%) = 44.38"

Vs 2 (49-38/.25) - 33.646 = 19.55" Qont-....
o
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project Wipeny TSrowY no. $3039 _
client CoM design ?/V/ date 5/%4

subject____GIRDERS checked date

I, SIT-4% "DeEsions

E. SnerR  (Gont)
A% = 1255 /f40)(16) = .029 "k,
For #5 Sheeuvps Ay .62inT |
S = .62/.029 = 2/.39" (> .75h:13.57) (@s5:125 Vs - 29.39")

Min. Area  PNvfs = (50)(17.5) /40005 = 022 (<.029)
44.49(392) 5:9" Vs = $4.09 %
: —1.13.55

2% - RS

!

I8

USE #S Strrues @ 97 D Fuce LencTy

F. _AncroensE Zowe  [AASI 1.6.1S | p.130-131)
Fr (@Tewsser) = 329° (st 7):
oz = (04)(329) /20 = 0.66 70"
da = 16/a = 4"

USE 4 9% Tas tgj’ Arz =(4)(29) = 0.80 in*




(3 q 12 | 18
consuting N N S e —

! ' project____W1DEN TSRDWY 23039
client com design 7 date S/g4-
subject____(GIRDERS acked dore
III. SII-48 Desion  (Got.) . | ,
! Pe R
G. TEFLECTIONS "67,\2; 187 z% 14’ | 633
( @
Posmion Tevek For  Mpax . " [
= 58/2)(-59){%30) - 307% 3 T = 21855 in? !
Pe =(3#/2)(-59)(1.%0) =12.27% g Fer o Ze = 4031000 psi

|. Live Loro DeFiccnon

For Agove Loaos ¥ Geomemry @ £ Seav "
By Cacviator TROGRAM AL, = -0.355 4 ('—/12;3)

2. Denao Lorp TOGFLECTON :
(5X.446+.296)(36) (728) ;
Aou = (3za)a031)(21%55) = -0.409 |

3. Prestress Derecnon (Fwaw)

(27X D)(3x12)* _ "
Avss = (8)(4031) (21%55) = 0.508"t

Aowsese = =0.251" }(H21)
Ap+ s = 0.104" ¢

)

R ]




rs q 3 |l8
Consuing T ——

oroject___WIDEW _BeDwy o 33039
client COoM dasign =8 date Skeq
subject GirDER> checked date

IV.. SII- 36 DESIGN

\

A. GiepsRr DEAD LorD
(49! //44>(,OJS) = 0.5/ KF
Mg = (.5//)(3’6)1/52 - 829K

B. LIVE LOADS

i

1

]

|

i

i

i

| I. Loao FeacTion = O44 (st 4)
i 2. TIMPACT = I:0.30 (shr-4)
3. LiveLonoMorewT o
l"-) Mowr = (372.9/2)(044)(1.30) = 108.4*"T
i

i

i

i

i

s

i

i

I

C. SurrMposco Dero Loaps

|. Siogwak (ShT. S) (0,051)(3/4) ' 039 KiF
Cori  (h.5)  (0.044)(¥4) 033
Ale (3').025) 075

,"-L\)S i = .075
O.222 KF

T

(1}

A WN

5. Me -(023)(38)78 = 360"

D. PRESTRESSING

. TRy 9 - L's Streavos

2. Mr = 2.9 +108.4 + 360 = 227, 3 KFT

3. Assume Fei = 4000psi




RGA consulting engineers : ,4 l8

project: WIDEN PROADWAY RD. BRILDGE @ RWCD no. 33339.0
cliant: CITY OF MESA (W/REVIZW BY FCLMC)H desian: RDT date: 5/84
subJgect: AHASHTO PRESTRESS LOSSES chacked date:

PRE-TENSIONING LOSSES

NUMBER OF STRANDS = 9 STRAND SIZE = 15328 IN#%Z
COWNC. ETRENGTH a RELEASE 4220, PRSI STHAND STRENGTH = 278. W8I
GIRDER AREA 451,00 Insez GIRDER MOI 16514, IN*#®4
GIRDER N.A. TO CGS 7.8 In RELATIVE HUMIDITY = 40. %

I
It

it

i

THE FOLLOWING MOMENTS ARE AT 18.880 FT. FROM THE LEFT SUPRPPORT
GIRDER DEAD LLOAD MOMENT = B82.9 K-=FT
OGTHER DEAD LOAD MOMENT 346.0 K-FT

i

TOTAL PRESTRESS LOSS

it
"
N
-
r3
-4
3
n
—

TRANSFER AT 18. HOURS AFTER TENSIONING
EFFECTIVE PRESTRESS AFTER TRANSFER = .4533 X 270. = 1746.33 KRSI
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consuting
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l project____WIDEN TSROWY o 83039
client CoM design = date 5/34
subject GIRDER S checked date

TJ, ST-36 DEsion

D. Prestressing (Con?)

4, ExrrerE FireR  Steessés

a. Atowrdies - SEE ST 7
b. Actvar. STresss 907, OF Sta3NC SNORTEING
, K
[ =(95(,13§)£(O,7)(z7o)-:o] = 246
Pe =(9)(1s9)[07(270)- 39.122] = 206"
e=7" c =9

Mi = (246)(72) = 143.5 %

120.2 K-FT

1}

c. InmaL @ £
T 0, = 900 ps: ([« 2900 V)

e = 109 ps (>O/>

d, Fivae &2 z :
C fp o= =279psc (<-924 /)

[120psi (<2000 /)

A

0
rt

C. INITIAL @ EnOS

Fb
Ft

i

(442 psc (<2400 /)
=438 psi (¢-4747)

£ Fuaw @ Ewps

1)

b
Fe

1208 psc (< 2000 V)

1]

"'367,95{, (<-424 /)

i
i
]
i
i
i
i
i
i
1 - Me = (206 )(7/2)
i
i
1
i
1
i
i
1
1
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Sq ‘/élls

consuting eNgINeers

project___ (11 DEv BRDWY . o 33039

client com design__ X0 date 5/8¢
subject Girp3Rs checked date

IIZ. SIT-36 DEsIN

D.6. (CNCK UeT. St JARSHTE (6.7 D, /26]
Mo = 1.3 _f(gmr 36.0) + (/.57)(/og,4)] = 3999 K ser vmir
d = g-2:=1¢"
Pr - (9)(.153>/(3;.5)(16) T 0.00242
£ - 270[/—(.5)(.00142)(270)/5] = 252.33K5F
Cueck N.A. (/,q)(is)(uoﬂz)/s = 2,74 (/ LA, T Fuweé)
Mo = (9)(,153)('257‘,;33)(16)[/ - (.6)(-00241)(252.33)/5] /12_
: 429.3 XFTlmys (> 399.9 )
7. _Cueck Mimmor Sreae  [ArSHD 1,6,10(B), p.127]
fF = 75/%70_//000 = 0.53%7T
Fwac, Bomrors Gmeéss Tue 7o P/S Alowe
T = 206 (sit15)
fo = 206/a7) + (206)7)(9) /16514 = 1.205 “st
Mee = (-53+ /.205)(/5;/4)/(,;)(9) YA s
[.2Mee =(1.2)(2654) = 318.4FF (<429.3 /)

. CNECK REINF, /NDEX

(.00292)(25233) /5 = O.12 (<0.30 /)

UsE 9 - 23 Smeawos




rs q 17 |/8
engneers

consuting

project WIDEN TBROAOIWAY no. 73073 9

Clien' C OM dgﬂgn &" dO'L 5/?4’
subject C1RDERS checked date

77 . Sr-36 D=sisp

D. 9. Bowpco Fwr T Crsisr ey STIRETACES

a. Top o= LiencR f__i_’*
c = (439)12)/(438F 19a7) = 419" Il\o
F o= (433)(355)(419)/2 = 32.6" i
Ase = 32.6/20 = 1.63/n* Z

use 6 #S e

b, Bormr_of Grsel /.120
c =(.279)(f2)/(.279+/.;10) - 3597 g
F = (09 (355)(3.59)/2 = ]7.78 9
Rec = 1778 /20 = 0.¢9m* %9

UsE 3 &S Zomom

E. SHEAR
b = 35.5-(2)(0) = I5.5"
Vi = (533/2)(044)(1.30) = 15.24%  (mswro are. 4, £.453)
Voo = (.5/+.222)(3¢/2) = 13.19%
Vo = 1.3[(3.09)+ (167)Yis2#)] = 50.25"
Ve gy =(1:7) /5005 (15.5 )(16) flovo = 29.9/ X
Vo B (VerVs) # <0.¢S
Vo 2 %oy - (s25/¥s) - 299/ = 29.30F
Con?.. ...



(19)@ ¢
consuting engnesrs
oroject___WIDEN “BRDWY 0. 53039
client coM design pval date 5-/24
subject GIRDERS checked date

nr. _SII-3& Dssien
E. Suear_ (Con?)
Vs = Ay Bsy d /s
e = Vs [ d 29.30 /tao)is) = 046 "
B &5 Snerues: A, =(2X31) = 0.62i°
s = .62/.04 = 135"
flax Seacivs = W75k = (75)(1%) = 13.5"

-
S

(

Y =2 5 Speews @ 132" mil caory

F. _ANCHORAGE ZONE [RASATD 1.6.15 | p 130-131]

P; (@Tews<e) = 246% (St 15)
Aoz = (04)(246) /20 = 0.49 ™
Yo = 18/a = 4"

vse #9 IL)]  (Ae=-80iT )

6. DerlecTrion s

I, Lvz Loap - (Facror A For 4’ Box, sht.i2)
(44/.59 ) 2ss [16519)(-.355)
2. DED Lo
(5)(osn +.222)(38)(729)/ (329X 4031 )(16514)
3 P/s Loan  (Fmal)
(206 )(7)(36x 12) 7 (8 Xa031) (16514 ) = 0.505" 1
DePs - .089"%

-0.350" | (H233)

~0.416 4

i

DtL+Ps = —-0.261" } ("/1654'>




